Neurohypophyseal hormone release and biosynthesis in rats with lesions of the anteroventral third ventricle (AV3V) region.
Lesions of the periventricular tissue surrounding the anteroventral third ventricle (AV3V) have been shown to disrupt body fluid homeostasis. The acute post-lesion phase in rats is characterized by adipsia, the lack of an appropriate antidiuretic response, and plasma vasopressin levels which do not rise. Electron micrographs of the supraoptic nucleus and neural lobe of lesioned adipsic rats suggest no stimulation of biosynthetic activity, and large stores of neurosecretory material in the axon terminals. To directly investigate the status of these neurons, we determined neural lobe vasopressin and oxytocin content and the incorporation of [35S]cysteine into hypothalamic proteins in rats with sham-lesions or lesions of the AV3V after 3 days of adipsia or water deprivation, and in water replete sham-lesioned rats. The results demonstrate that adipsic rats with AV3V lesions have neural lobe vasopressin and oxytocin content equivalent to water-replete sham-lesioned rats. Neural lobe vasopressin and oxytocin levels of water-deprived sham-lesioned rats were significantly below those of all other groups. In addition, this group had a radioactivity incorporation rate into hypothalamic proteins which was two-fold greater than either of the other groups. The results indicate that 3-day adipsic AV3V-lesioned rats do not increase neurohypophyseal hormone release or biosynthesis as do 3-day water-deprived sham-lesioned rats. The periventricular tissue of the AV3V would therefore appear to be crucial in providing information to the hypothalamo-neurohypophyseal neurons on body fluid homeostasis.